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I N T R O D U C T I O N  
Technet ium i s  a s i s t e r  e lement  t o  rhenium and h a s  many 
p r o p e r t i e s  t h a t  a r e  s imi l a r  t o  rhenium. I t  i s  p r e d i c t e d  t h a t  
t e c h n e t i u m  w i l l  have abou t  t h e  same e f f e c t s  on t u n g s t e n  a s  
rhenium i n  r e g a r d  t o  i n c r e a s e  i n  w o r k a b i l i t y ,  lowered  d u c t i l e -  
t o - b r i t t l e  t r a n s i t i o n  t e m p e r a t u r e ,  and improved d u c t i l i t y .  
The o b j e c t i v e s  of  t h e  c u r r e n t  work a r e  t o  r e c o v e r  
t e c h n e t i u m  from f i s s i o n  p roduc t  w a s t e s  a t  Hanford and r educe  
t o  p u r i f i e d  m e t a l ;  p r e p a r e  W-Tc a l l o y s  c o n t a i n i n g  up t o  5 0  a t . %  
Tc;  f a b r i c a t e  t h e  a l l o y  i n g o t s  t o  s h e e t  s t o c k ,  a s s e s s i n g  t h e  
e f f e c t  o f  t e c h n e t i u m  on W o r k a b i l i t y ;  a n d  per form m e t a l l u r g i c a l  
and mechan ica l  p r o p e r t y  e v a l u a t i o n  of  t h e  f a b r i c a t e d  a l l o y s .  
P r e v i o u s  r e p o r t s  have d e s c r i b e d  t h e  s e p a r a t i o n  and p u r i f i -  
c a t i o n  o f  8 0 0  g o f  t echne t ium m e t a l  powder,  m e l t i n g  o f  
t e c h n e t i u m  and W-Tc a l l o y s ,  and some p r o p e r t i e s  o f  t h e  a r c  
c a s t  a l l o y s .  
CURRENT PROGRESS 
T E S T  METHOD D E V E L O P M E N T  
The f i r s t  f a b r i c a t e d  a l l o y s  o f  W-Tc w i l l  be i n  t h e  form 
o f  s m a l l  s h e e t  spec imens  v a r y i n g  i n  t h i c k n e s s  between 0 , 0 2 0  
and 0 . 0 5 0  i n ,  The i n i t i a l  mechanica l  p r o p e r t i e s  t e s t i n g  t o  
be  done on t h e s e  a l l o y s  w i l l  be t o  d e t e r m i n e  t h e  e f f e c t  o f  
t e c h n e t i u m  c o n t e n t  on t h e  d u c t i l e - b r i t t l e  t r a n s i t i o n  t empera -  
t u r e ,  A t e s t  method i s  be ing  s o u g h t  which can  b e  u s e d  f o r  
2 BNWL-378 . 
d e t e r m i n i n g  t h i s  p a r a m e t e r  on a v e r y  s m a l l  amount o f  m a t e r i a l .  
For  t h i s  purpose  a bend t e s t  f i x t u r e ,  as shown i n  F i g u r e  1, 
h a s  been  b u i l t .  When t h i s  f i x t u r e  i s  mounted i n  a t e s t  
machine ,  a 314 i n .  l ong  specimen can  be l o a d e d  a s  a s i m p l e  
beam. Temperature  c o n t r o l  is p r o v i d e d  w i t h  a c i r c u l a t i n g  a i r  
oven.  
T e s t s  on p u r e  t u n g s t e n  have shown t h a t  t h e  o n s e t  o f  c r a c k -  
i n g  i n  t h e  bend t e s t  specimen i s  u s u a l l y  a d e q u a t e l y  i n d i c a t e d  
by a d r o p  i n  t h e  t e s t  machine l o a d  i n d i c a t i o n .  Some spec imens  
of  h i g h l y  wrought t u n g s t e n ,  however ,  t e n d  t o  e x f o l i a t e ,  and 
t r a n s v e r s e  c r a c k i n g  does n o t  p r o g r e s s  f a r  enough i n  one s t e p  
t o  g i v e  a c l e a r  i n d i c a t i o n  on t h e  l o a d  measu r ing  sys t em.  
A l s o ,  i t  i s  d i f f i c u l t  t o  f i t  t h i s  t y p e  of  spec imen back t o g e t h e r  
t o  de t e rmine  bend a n g l e  a t  t h e  i n i t i a t i o n  of  f a i l u r e .  T h e r e -  
f o r e ,  a t e l e s c o p e  was b u i l t  t o  a l l o w  v i s u a l  s i g h t i n g  o f  t h e  
f i r s t  c r a c k  which i n  t h i s  t e s t  a p p e a r s  on t h e  t o p  s u r f a c e  o f  
t h e  specimen.  The t e l e s c o p e ,  shown i n  F i g u r e  2 ,  p r o v i d e s  a b o u t  
1 5 X  m a g n i f i c a t i o n  a t  a 1 2  i n .  d i s t a n c e .  
4 
D u c t i l e - b r i t t l e  t r a n s i t i o n  d a t a  f o r  p u r e  t u n g s t e n  s p e c i -  
mens o b t a i n e d  i n  t h e  p r o c e s s  of  e v a l u a t i n g  t h e  t e s t  method 
a r e  shown i n  F i g u r e  3. These d a t a  were o b t a i n e d  from bend 
specimen 3 / 4  x 1 / 4  i n .  
The main t h i n g  t h a t  remains  t o  be  done t o  implement t h i s  
t e s t  method i s  t o  e s t a b l i s h  a p r o c e d u r e  € o r  d e f i n i n g  t h e  
permanent  s e t  b e f o r e  f r a c t u r e  i n  t e rms  of  bend a n g l e  and 
t h i c k n e s s .  
, 
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F I G U R E  1 .  Bend T e s t  Fix ture  on I n s t r o n  T e s t  Machine 
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FIGURE 3 .  D u c t i l e - B r i t t l e  T r a n s i t i o n  Temperatures  f o r  
T u n g s t e n  S h e e t  Determined by Bend T e s t .  Data 
p o i n t s  i n d i c a t e  t h e  t o t a l  d e f l e c t i o n  i m p a r t e d  
t o  a s i m p l e  beam t o  cause  f r a c t u r e .  
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